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Abstract
Background—Children with somatic complaints are at increased risk for emotional disorders 
during childhood. Whether this elevated risk extends into young adulthood—and to which specific 
disorders—has rarely been tested with long-term prospective-longitudinal community samples. 
Here we test whether frequent and recurring stomach aches, headaches, and muscle aches during 
childhood predict emotional disorders in adulthood after accounting for childhood psychiatric and 
physical health status and psychosocial adversity.
Methods—The Great Smoky Mountains Study is a community-representative sample with 1,420 
participants. Children/adolescents were assessed 4–7 times between ages 9 to 16. They were 
assessed again up to three times between ages 19 to 26. Childhood somatic complaints were coded 
when subjects or their parents reported frequent and recurrent headaches, stomach aches, or 
muscular/joint aches at some point when children were ages 9 to 16 years old. Psychiatric 
disorders were assessed with the Child and Adolescent Psychiatric Assessment and the Young 
Adult Psychiatric Assessment.
Results—Frequent and recurrent somatic complaints in childhood predicted adulthood emotional 
disorders. After controlling for potential confounders, predictions from childhood somatic 
complaints were specific to later depression and generalized anxiety disorder. Long-term 
predictions did not differ by sex. Somatic complaints that persisted across developmental periods 
were associated with the highest risk for young adult emotional distress disorders.
Conclusions—Children from the community with frequent and recurrent physical distress are at 
substantially increased risk for emotional distress disorders during young adulthood. Preventions 
and interventions for somatic complaints could help alleviate this risk.
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Depression and anxiety pose a costly burden for families, workplaces, and society (Collins 
et al., 2011). In order to reduce this burden, early identification of individuals at risk is key. 
Great strides have been made in characterizing childhood psychiatric, psychosocial, and 
biological risk factors for later emotional disorders (e.g., Rohde et al., 2013). Nevertheless, 
insufficient identification of at-risk individuals remains a chief barrier to prevention and 
services use, especially during the early life course (Farmer et al., 2003, Green et al., 2013, 
Costello et al., 2014). Identifying easy-to-detect and relatively stigma-free early markers of 
long-term risk could be key in ultimately reducing burden from depression and anxiety.
Here we examine childhood somatic complaints—including frequent and recurrent 
headaches, stomach aches, and muscle aches—as a marker of risk for depression and anxiety 
during young adulthood. Somatic complaints during childhood and adolescence are 
frequently reported to parents, teachers, school nurses/counselors, pediatricians, family 
doctors, and general practitioners—who are not only children’s primary caregivers, but also 
their de-facto first responders to mental health symptoms (Farmer et al., 2003). Somatic 
symptoms predict anxiety disorders years later in pediatric specialty patient samples (e.g., 
Shelby et al., 2013), but no prospective long-term U.S. community study has examined 
childhood somatic complaints as markers of long-term risk for emotional disorders.
Previous Work on Childhood Somatic Symptoms and Psychopathology
Cross-sectional and short-term longitudinal community- and clinic-based research suggests 
that childhood somatic complaints often co-occur with and/or predict anxiety and depression 
(e.g., Egger et al., 1998, Egger et al., 1999, Saps et al., 2009, Dunn et al., 2011, Garralda, 
2011), and also behavioral disorders that tend to precede adulthood emotional disorders 
(e.g., oppositional defiant disorder, Copeland et al., 2009). Few studies have tested long-
term predictions from childhood somatic symptoms to later psychopathology. In two British 
cohort studies, children with frequent stomach aches and headaches at ages 7, 11, and 15 
were at increased risk for higher severity of global psychiatric symptoms at ages 33 and 36 
(Hotopf et al., 1998; Fearon & Hotopf, 2001), but predictions toward specific disorders were 
not tested. In a small U.S. patient sample, young adults (average age 24) who had been 
clinically evaluated for recurrent abdominal pain during childhood had higher rates of adult 
anxiety disorders and also family history of generalized anxiety disorder compared to 
matched controls (Campo et al., 2001), but prediction toward subjects’ specific anxiety 
disorders was not possible.
Recent work has raised renewed interest in somatic complaints as a long-term marker of 
later emotional disorder. Eight-year old Finish children with frequent headaches or 
abdominal pain were at higher risk for severe suicidality by age 24 (Luntamo et al., 2014). 
However, predictions toward other psychiatric disorders were not tested. Pediatric specialty 
clinic patients with functional abdominal pain in the U.S., aged 8–17 years, had higher 
current and lifetime rates of anxiety diagnoses (i.e., generalized anxiety and social phobia) at 
approximately age 20 compared to matched-community controls (Shelby et al., 2013). They 
also were at increased risk for lifetime diagnoses of depression. However, the pediatric pain 
patients in this study likely had more severe and impairing pain compared to the “average 
child” with somatic complaints in the community. Replication and extension of Shelby and 
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colleagues’ important findings in community samples is needed in order to firmly establish 
childhood somatic complaints as a marker of risk for later emotional disorders.
Clarification of Long-Term Predictions
When testing predictions from childhood somatic complaints to later psychiatric disorders 
several questions need to be clarified. First, do somatic complaints predict later emotional 
disorders independent of potential confounders of this association? Known correlates of both 
somatic complaints and later emotional disorders include childhood maltreatment, bullying, 
parental psychopathology, and obesity (for a review, see Garralda, 2011). Whether somatic 
complaints uniquely contribute to predictions of adult emotional disorders above and beyond 
these potential confounders (and/or potential mediators) needs to be firmly established.
Second, are there sex differences in predictions from childhood somatic complaints to later 
emotional disorders? A female preponderance for both somatic complaints and select 
emotional disorders (e.g., depression) emerges during adolescence (e.g., Angold et al., 
1999a, Stanford et al., 2008). Furthermore, some cross-sectional studies reported stronger 
associations between childhood somatic complaints and emotional disorders in girls than in 
boys (e.g., Egger et al., 1999). In contrast, one longer-term longitudinal study reported 
predictions from childhood somatic complaints to later severe suicidality in males only 
(Luntamo et al., 2014). Other long-term prediction studies have not reported (or tested) sex 
differences (e.g., Shelby et al., 2013). Clarification of potential sex differences in long-term 
predictions from somatic complaints to later emotional disorders is needed.
Finally, what mechanisms account for long-term predictions from childhood somatic 
complaints to emotional disorders many years later? Persistence and/or escalation of pain is 
one potential mechanism, and with our long-term longitudinal design, we can test whether 
children whose somatic complaints persist across relatively distinct developmental periods 
are at greatest risk for later emotional disorders. Support for the persistence hypothesis 
comes from work showing that children with somatic complaints later report higher rates of 
medication and general medical services use (Hotopf et al., 1998, Luntamo et al., 2012)—
which tend to be associated with emotional disorders. Nevertheless, persistence of 
abdominal pain into adulthood did not account for increased risk for later psychiatric 
disorder in a few studies (Hotopf et al., 1998, Shelby et al., 2013). However, headaches—
which constitute a common somatic complaint in adults (Kalaydjian & Merikangas, 2008)—
have rarely been considered when testing whether persistence of somatic complaints is 
associated with psychopathology during young adulthood.
The present study uses a community-representative U.S. sample to test which specific 
emotional disorders at ages 19–26 are predicted by childhood somatic complaints 
(experienced from ages 9–16) in children from the community, whether there are sex 
differences in these predictions, and whether persistence of somatic complaints across 
developmental periods is a marker for the highest long-term risk.
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The Great Smoky Mountains Study is a representative sample of three cohorts of children, 
age 9, 11, and 13 at intake, recruited from 11 counties in Western North Carolina in 1993 
using a multi-stage household equal probability, accelerated cohort design (Costello et al., 
1996). Participants were recruited from a pool of some 12,000 children using a two-stage 
sampling design (see also Copeland et al., 2014). The first stage involved screening parents 
(N=3,896) for child behavior problems. All non-American Indian/Native American children 
scoring in the top 25% on a behavioral problems screener, plus a 1-in-10 random sample of 
the rest, were recruited for detailed interviews. About 8% of the area residents and the 
sample are African American, and fewer than 1% are Hispanic. American Indians 
constituted only about 3% of the population of the study area, but, because they are an 
understudied group, they were oversampled to constitute 25% of the study sample. More 
detailed information about the American Indian subsample is available in Copeland and 
colleagues (2014) and Costello and colleagues (2003); race/ethnic differences were, 
however, not a primary focus of the present analyses. Of all subjects recruited, 80% (N = 
1,420) agreed to participate. The weighted sample was 49.0% female. All subjects were 
given a weight inversely proportional to their probability of selection in our statistical 
analyses; therefore results are representative of the population from which the sample was 
drawn.
Annual assessments were completed 4–7 times with the child and primary caregiver until 
age 16 and then again up to three times with the subject only at ages 19, 21, and 24–26 
years, as recently described by Copeland and colleagues (2014) and also shown in 
Supplement 1. An average of 83% of possible interviews was completed across assessments 
(range: 74% to 94%). Before interviews began, participants signed informed consent forms 
approved by the Duke University Medical Center Institutional Review Board.
Assessment of Adult Outcomes
Outcome status was coded positive when subjects met criteria for a psychiatric disorder at 
age 19, 21, or 24–26. All adult psychiatric disorders were assessed through self-report 
interviews with the Young Adult Psychiatric Assessment (YAPA, Angold et al., 1999b). The 
timeframe for the YAPA was the 3 months immediately preceding the interview. Scoring 
programs, written in SAS (SAS Institute Inc), combined information about the date of onset, 
duration, and intensity of each symptom to create diagnoses according to the DSM-IV 
(American Psychiatric Association, 2000). Two-week test-retest reliability of the YAPA is 
comparable to that of other highly structured interviews (kappas for individual disorders 
range from .56 to 1.0, Angold & Costello, 1995). Validity is well-established using multiple 
indices of construct validity (Angold & Costello, 2000). The interviews, glossaries, and 
diagnostic codebooks used are available at http://devepi.duhs.duke.edu/instruments.html.
Emotional disorder diagnoses included any DSM-IV anxiety disorder (generalized anxiety, 
agoraphobia, panic disorder, social phobia, obsessive-compulsive disorder, posttraumatic 
stress disorder) and depressive disorders (major depression, minor depression, dysthymia). 
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Note that obsessive-compulsive disorder and posttraumatic stress disorder had a very low 
prevalence, and, thus, were not analyzed separately. In past research, generalized anxiety 
disorder and depression were highly correlated; some have suggested combining these two 
categories (e.g., Clark & Watson, 2006). Therefore, in addition to examining separate 
generalized anxiety and depression categories, we created a single “emotional distress 
disorders” category that grouped participants with either generalized anxiety disorder or 
depression into one category (e.g., Lahey et al., 2008). We did not expect childhood somatic 
complaints to predict adult substance abuse/dependence, but included such a variable to test 
whether findings for the emotional disorders would generalize to other adult disorders.
Assessment of Somatic Complaints
At each assessment between ages 9 and 16 with the Child and Adolescent Psychiatric 
Assessment (CAPA, Angold & Costello, 1995, Angold & Costello, 2000), the child and their 
parent reported whether the child had headaches, abdominal, or muscular/joint pain 
(assessed beginning at wave 2) in the 3 months immediately prior to the interview. Somatic 
complaints in a particular domain were coded if the pain occurred at least once a week in the 
past three months and if each pain episode lasted for at least one hour. Given the frequency 
threshold of “at least once a week for 3 months,” monthly peri-menstrual pains were 
effectively excluded. Pains due to sports involvement were not counted. Extensive medical 
assessments to determine organic causes of somatic symptoms were not possible, but final 
multivariate analyses were adjusted for parent-reported child medical conditions, medication 
use, and interviewer-assessed obesity.
During young adulthood, there was no parallel assessment of somatic complaints, but the 
YAPA assessed whether participants had experienced headaches that lasted at least one hour 
in the past 3 months. Participants were coded positive if they endorsed headaches during any 
of the young adult assessments.
Assessment of Control Variables
All childhood psychiatric and family hardships variables were assessed by parent and/or 
self-report using the CAPA (Angold et al., 1995, Angold & Costello, 2000), using its 3-
months timeframe, unless otherwise noted. Childhood psychiatric status included the same 
anxiety and depressive disorders as in adulthood, and also separation anxiety disorder. We 
also coded childhood behavioral disorders (conduct disorder, attention-deficit hyperactivity 
disorder, oppositional defiant disorder, substance use disorder). Subjects were coded 
positive for a diagnosis if they met full DSM-IV criteria for the disorder at any childhood 
assessment.
The following psychosocial adversity domains were coded. (1) Low socioeconomic status 
(SES) was positive if the child’s family met two or more of the following conditions: below 
the federal poverty line for family income, parental high school education only, or low 
parental occupational prestige. (2) Unstable family structure was positive if the child’s 
family met two or more of the following conditions: single parent structure, step-parent in 
household, divorce, parental separation, or change in parent structure. (3) Family 
dysfunction was positive if the child’s family met five or more of the following conditions 
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during at least one childhood assessment: lax parental supervision, parental over-
involvement, physical violence between parents, frequent parental arguments, parental 
apathy, involvement of the child in parental arguments, current maternal depression, high 
conflict between subject and parent, and parental activities being the source of tension or 
worry for the child. (5) Maltreatment was coded if child or parent reported lifetime physical 
or sexual abuse of the child or if interviewers noted neglect of the child. (6) Being a victim 
of bullying was coded if the child had been bullied/teased at school, home, or in other 
settings. The coding of all individual risk factors is described at: http://
devepi.duhs.duke.edu/library/pdf/RiskfactorsCodebook.pdf. These summary risk factor 
scales have been used in previous work with the GSMS (Copeland et al., 2013); additional 
details are also available from the first author.
Child physical illness in the past 12 months was reported by parents using a survey adapted 
from the CDC National Health Interview Survey (NHIS) Child Supplement (1988). This 
questionnaire assessed 40+ medical conditions ranging from infections to childhood allergic 
disease to other chronic diseases (e.g., diabetes, epilepsy, cancer). A dichotomous “any 
medical condition in the past 12 months” variable was created. Results remained unchanged 
when more specific disease categories (e.g., allergic disease, other chronic disease, injury, 
recent infections) were accounted for in the analyses. Children’s medication use in the past 
12 months was assessed using the Child and Adolescent Services Assessment (Ascher et al., 
1996). BMI was calculated from weight and height measurements obtained by trained 
interviewers at each assessment. Obesity was coded consistent with CDC guidelines.
Statistical Analyses
All childhood data (ages 9 to 16) were aggregated into one observation per participant, and 
all young adulthood data (ages 19 to 26) were aggregated into one observation per 
participant. For example, if childhood somatic complaints were endorsed at any point 
between ages 9 and 16, the child was coded as having experienced childhood somatic 
symptoms. Predictions from childhood somatic complaints to later psychopathology were 
tested using weighted logistic regression models in a generalized estimating equations 
framework implemented by SAS PROC GENMOD. Robust variance (sandwich type) 
estimates were used to adjust the standard errors of the parameter estimates for the stratified 
design effects. Of the 1,420 subjects assessed in childhood, 1,273 (89.7%) were followed up 
in young adulthood. Participation versus non-participation during adulthood was not 
significantly predicted by childhood somatic complaints status, overall childhood psychiatric 
case status, or the psychosocial risk domains examined here.
Results
Four hundred and sixty-four children (34.4%: all percentages weighted) in the analytic 
sample reported somatic complaints during at least one assessment between ages 9–16. 
Consistent with previous reports (e.g., Garber et al., 1991, Campo & Fritsch, 1994, Egger et 
al., 1999, Dunn et al., 2011), headaches were the most common somatic complaints 
(24.7%), followed by stomach aches (9.6%), and muscle aches (8.4%). The proportion of 
somatic complaints was higher in females than in males (39.9% vs. 29.03%, p = 0.01). The 
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proportion of somatic complaints did not differ during childhood (9–13 years) versus 
adolescence (14–16; 23.3% vs. 22.6%, respectively). Children with one type of somatic 
complaints had an increased likelihood of also displaying other types of somatic complaints 
at some point during childhood (OR = 2.81; CI: 1.55–5.11, p < .001 for the headaches-
stomach aches association; OR = 2.86; CI: 1.29–6.33, p < .01 for the stomach aches-muscle 
aches association; and OR = 1.91; CI: 0.99–3.69, p = .05 for the headaches-muscle aches 
association). During young adulthood, 51% of participants reported having had a headache 
lasting more than one hour at some point during the last 3 months; this percentage was 
reduced to 23% when only headaches that impaired daily activities were coded.
We characterized childhood somatic complaints in terms of their diagnostic, psychosocial 
adversity, and health correlates during childhood (Table 1). Given our aggregation of data 
across ages 9 to 16, these factors could have occurred at earlier, later, or the same 
assessment(s) as childhood somatic complaints. As expected, children with somatic 
complaints had higher proportions of childhood depression and anxiety, and also behavioral 
disorders. Among the childhood adversities, only maltreatment and having been bullied and 
family instability (in females only) were associated with somatic complaints. In terms of 
health status, children with somatic complaints were more likely to have been ill, to have 
used medications, and to be obese (at the statistical trend level). Generally, there were no 
sex differences in these associations (see p-values in last column on Table 1).
Table 2 shows associations between somatic complaints during childhood and 
psychopathology outcomes in adulthood derived in bivariate and in multivariate models. 
Significant bivariate associations were identified in the prediction of depression, any 
anxiety, generalized anxiety disorder, panic disorder, and the combined emotional distress 
disorders category (i.e., depression and/or generalized anxiety), with the largest effect sizes 
in the prediction of depression, generalized anxiety and the combined distress disorders. 
Significant sex differences in predictions were not identified.
In multivariate analyses (last columns in Table 2), we adjusted for all childhood covariates 
in the prediction of young adult psychopathology to test whether somatic complaints were 
uniquely predictive of young adult psychopathology or whether these complaints were 
merely markers of other conditions (e.g., adversity, poor health) that are associated with 
later psychopathology. All models were also adjusted for race, sex, and cohort.
Results revealed that after adjusting for the broad set of potential confounders/potential 
mediators, somatic complaints during childhood remained a significant predictor of 
depressive disorders, generalized anxiety, and the combined distress disorders category. The 
odds ratios for any anxiety disorder and panic disorder attenuated to non-significance. 
Follow-up analyses suggested that, in both cases, the childhood somatic complaints 
variables attenuated to non-significance with the inclusion of sex and the childhood 
depression variables. Taken together, direct predictions from childhood somatic complaints 
to young adult emotional disorders are specific to the emotional distress disorders: 
depression and generalized anxiety. Supplement 2 shows which covariates were significant 
in the prediction of adult outcomes in multivariate models.
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Are Children with Persistent Somatic Complaints at the Greatest Risk?
For all cohorts, we could distinguish between broad childhood (ages 9–16) and young 
adulthood (ages 19–26) developmental periods. For the two youngest cohorts (i.e., cohorts A 
and B in the table shown in Supplement 1), we could further break down the broad 
childhood category into late middle childhood (ages 9–13) and adolescence (ages 14–16). 
Consequently, in persistence analyses with all cohorts, we created a variable that coded 
whether any somatic complaint had been experienced never, during one developmental 
period or during two developmental periods. In separate analyses with the two youngest 
cohorts only, we also coded whether somatic complaints had been experienced during three 
developmental periods.
Figure 1 shows that experiencing somatic symptoms just once significantly increased risk 
for later emotional distress disorders. However, as somatic symptoms (i.e., headaches, 
stomach aches, muscle aches during childhood/adolescence and headaches during young 
adulthood) stretched across different developmental periods, risk for later emotional distress 
disorders further increased. Indeed, although only 6% of the two youngest cohorts reported 
somatic complaints across three developmental periods, the prevalence of adult emotional 
distress disorders in this subgroup was at 35%. These persistence predictions replicated 
when using the more constrained “adult headaches with impairment” category.
Follow-up Analyses
A series of additional analyses tested the robustness of effects identified here. First, 
prediction toward later distress disorders remained significant when the average number of 
childhood symptoms (rather than childhood diagnoses) of depression and generalized 
anxiety were accounted for. Thus, predictions toward later distress disorders were not 
simply accounted for by subthreshold depression and generalized anxiety cases that later 
met full diagnostic criteria. Second, when including suicidality as an outcome, we identified 
significant bivariate predictions from somatic symptoms (OR = 2.19, CI: 1.02–4.72, p = .
04); but these predictions attenuated in multivariate models (OR = 1.37, CI: 0.62–3.05), and 
sex differences were not observed. Third, because only few young adults met diagnostic 
criteria for social phobia, we also used Poisson regressions to predict the average number of 
symptoms of social phobia in young adulthood. These analyses also showed that social 
phobia symptoms were not predicted by childhood somatic complaints (means ratio = 0.91, 
CI: 0.46–1.79).
Fourth, although our measurements of adult somatic complaints were limited, we tested 
alternative directions of effects: from childhood emotional distress disorders to later 
headaches. Childhood distress disorders predicted adult headaches in a bivariate model (OR 
= 2.02, CI: 1.20–3.41, p = .008), but when adjusting for childhood somatic complaints, this 
effect was no longer significant (OR = 1.47, CI: 0.84–2.58). Fifth, we replicated patterns of 
predictions using the two youngest cohorts, which had the highest numbers of childhood 
observations. When using these two cohorts only, predictions from childhood somatic 
complaints to later emotional distress disorders further strengthened. Finally, follow-up 
analyses by type of somatic complaints were conducted (see Supplement 3). Bivariately, 
each type of somatic complaints was associated with both generalized anxiety disorders and 
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the overall distress disorders category. In the multivariate models, it was the combined 
somatic complaints that predicted later distress disorders.
Discussion
Young adulthood sets the stage for long-term interpersonal, educational, and economic 
growth throughout adulthood. Preventing depression and anxiety disorders during this 
important developmental period may be key for reducing overall burden from mental illness. 
In our community sample, children’s frequent and recurrent somatic symptoms predicted a 
substantially increased risk for emotional distress disorders during young adulthood, 
suggesting that childhood somatic complaints constitute an easy-to-detect marker for long-
term risk. Predictions were (1) specific toward depressive and generalized anxiety disorders 
(i.e., the emotional “distress disorders”), (2) universal for both sexes, and (3) strongest 
among children for whom somatic complaints persisted across developmental periods.
Generalized anxiety and depression are highly comorbid and share many correlates. Indeed, 
a large proportion of depression and generalized anxiety symptoms are physical; thus, long-
term pathways from somatic symptoms to these two disorders are not surprising. Predictions 
toward anxiety replicated previous work with abdominal pain patients, which had reported 
associations with subjects’ generalized anxiety disorder (Ramchandani et al., 2007, Shelby 
et al., 2013) and also a family history of generalized anxiety (Campo et al., 2001). However, 
long-term predictions toward depression had been less consistent in previous work. For 
example, abdominal pain was not associated with current late adolescent/young adulthood 
depression in a pediatric abdominal pain patients sample—although it was associated with 
lifetime depression (Shelby et al., 2013). Considering the episodic nature of depression, our 
study with repeated young adult assessments may have better captured links with depression 
compared to studies with one-time follow-ups. It is also possible, that pharmacological 
interventions with pediatric abdominal pain patients (e.g., use of SSRIs) could have reduced 
long-term risk for depression.
Previous work with patient samples had reported that “any anxiety” and specifically social 
anxiety was one of the most common late adolescent/young adult outcomes in pediatric 
abdominal pain patients (Shelby et al., 2013). In the current community sample, it was only 
young adult generalized anxiety disorder—not social phobia or other anxiety disorders—that 
was independently predicted by childhood somatic complaints in final models that adjusted 
for potential confounders and mediators. Pediatric pain patients likely experience more 
medical testing, days away from home and school, and also family financial burden 
compared to children with somatic complaints in the community. It is also possible that their 
parents score higher on anxiety and somatic symptoms compared to other parents. Taken 
together, it is possible that these potential differences between pediatric pain and community 
samples, in addition to differences in measurement of social anxiety, could have contributed 
to differences in findings with these different types of samples.
Mechanisms involved in long-term predictions need to be illuminated. The highest risk for 
later distress disorders occurred among children whose somatic symptoms persisted across 
several developmental periods. Chronic pain may extract cumulative psychosocial 
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consequences that increase risk for later emotional distress (Walker et al., 2002): decreased 
academic achievement; restriction of mental health-enhancing activities (e.g., exercise); 
maladaptive interoception (Hyams & Hyman, 1998), including increased attentional bias to/
perception of pain (Dimsdale & Dantzer, 2007, Beck et al., 2011); and periods of irritability 
and social withdrawal.
Biological mechanisms are also likely. Correlates of both somatic complaints and emotional 
distress disorders include dysregulation of the HPA axis and serotonergic pathways (e.g., for 
a review, see Rief et al., 2010). Somatic symptoms could also indicate sensitization of the 
brain cytokine system to minor stressors, which could underlie inflammatory-based 
pathways to emotional distress disorders (Raison et al., 2006, Dantzer et al., 2008). 
Furthermore, somatic complaints could be indicative of maladaptive function of gut 
microbiota, which, in turn, may be involved in regulating physiological systems that have 
been implicated in emotional distress disorders (Dinan & Cryan, 2012). Indeed, although 
many somatic complaints occur without a distinct, diagnosable physical disease, work on 
animals and adults suggest that they do have wide-ranging physiological correlates that are 
also markers of increased vulnerability to emotional distress disorders.
Limitations and Future Directions
Although we assessed three common somatic complaints during childhood, other 
complaints, including back, facial, and chest pains were not assessed (Stanford et al., 2008, 
Dunn et al., 2011). Indeed, conclusions about somatoform/somatic symptoms disorders 
cannot be drawn considering the assessment of only three somatic complaints (Egger et al., 
1999). Furthermore, we aggregated data across all childhood observations, which has 
important advantages (e.g., parsimony in long-term predictions). However, disadvantages 
include a less fine-grained analysis during childhood. Zooming in on shorter time-frames 
that clearly illuminate the unfolding of long-term predictions is important (Walker et al., 
2001). Moreover, we controlled for children’s medical conditions and medication use, but it 
is possible that predictions from childhood somatic complaints to later disorder were carried 
by diagnosable organic causes in some children. In addition, we had only limited assessment 
of adult somatic complaints. Future research should aim to assess a more complete range of 
adult somatic symptoms, and test additional mechanisms in long-term predictions to 
emotional distress disorders, including extent of medical testing/experiences, social and 
educational consequences of somatic complaints, and encouragement of illness behaviors, 
parental somatic complaints, and parental physical illness (Walker et al., 1993, Hotopf et al., 
1998, Hoftun et al., 2013). Finally, given associations between adult chronic pain and abuse 
of opioids, future work should also zoom in on links between childhood somatic complaints 
and later abuse/dependence of substances involved in pain management.
Conclusions
Somatic complaints in children have been hailed as a transdiagnostic tool (Weersing et al., 
2012) and an internalizing disorder of itself (Dufton et al., 2009). At a minimum, the 
presence of frequent and recurrent physical distress during childhood is an early risk marker 
of risk for significant emotional distress in both females and males in adulthood. The 
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presence of somatic complaints in childhood is an early marker that is much easier to detect 
and carries less stigma compared to other markers of risk for emotional distress, including 
parental psychopathology, previous psychiatric disorder, and maltreatment (e.g., Rohde et 
al., 2013). Guidelines for how to respond to and appropriately refer children with frequent 
and recurrent somatic complaints are needed, and recommendations for dual physical and 
mental health checkups are likely warranted. Successful cognitive behavioral and 
pharmacological treatments for somatic complaints in children have been and are being 
developed (for reviews, see Garralda, 2011, Weersing et al., 2012) and could help prevent 
risk for later emotional distress disorders.
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Prevalence of distress disorders in young adulthood by number of developmental periods 
with somatic complaints.
a) All cohorts. Somatic complaints counted during childhood (9–16 years) and young 
adulthood (19–26 yrs).
OR = 3.07, CI: 2.21-4.43, p < .001 for persistence term
b) The two youngest cohorts—recruited at ages 9 and 11—only. Somatic complaints 
counted during late middle childhood (9–13 yrs), adolescence (14–16 yrs), and young 
adulthood (19–26 yrs).
OR = 2.92, CI: 2.11-4.05, p < .001 for persistence term
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